15 OCT 2004 



(i9) nt&satommm&M 

(43) fflB&^BHB 
2003 *£10 B.30 H (30.10.2003) 




PCT 



(10) g|£-ai§8## 
WO 03/089766 Al 



(si) m®¥fm#m 7 : 

(21) m&mmm^: 

(22) aieaiSB: 

(25) @BmjM0>Wt§: 

(26) m®'6ffl<D-Bffi: 

(30) ffiifc*^— 

151512002- 117520 



F01C 1/344, 21/12 (71) HJG1A (#H£& < ±T ©fi^SlCO L^T;: t^T* 
$St3M*3£#*l (MATSUSHITA ELECTRIC INDUS- 
PCT/JP03/04928 TRIAL CO., LTD.) [JP/JP]; T 571-8501 ABEJ& RR* 

A^FIS 1 0 O 6 Slfe Osaka (JP). 

2003 *4 H 17 B (17.04.2003) (?2) fc j. tf 

(75) &Mm/mmA (Htmi- out a«ju jk 

B*|g (HASEGAWA,Hiroshi) [JP/JP]; T 560-0003 ABRI& g 

«f TfT ^©^813-2 3-A 2 0 4 Osaka (JP). ffiffi 3t 

Q*|g & (NISHIWAKLFumitoshi) [JP/JP]; T 662-0872 

U SS ftT SffiBT 1 2 f1 8 - 6 O 9 Hyogo (JP). 

2002*4 A 19 BH9 04 20021 JP (74) ft3 A: l» flSHIHARA,Masaru); T 530-0047 * 

fcf/U5PgOsaka(JP). 

/ISIS*; 



(54) Title: VANE ROTARY EXPANSION ENGINE 
(54) *fl0>£ft: K->n-* ijMfli 



on 30b 30a 28 24 23a 26 




25e25d25c25b25a 

•j v ' 

< 25 

VO (57) Abstract: A highly efficient vane rotary expansion engine capable of preventing an incomplete expansion loss and an overex- 
^ pansion loss by making variable a volume ratio, comprising a plurality of delivery holes (28, 29, 48, 49, 50) provided in cylinder 
^ inner walls (21a, 41a) in circumferential direction and valve mechanisms (30a, 30b, 51a, 51b, 52a, 52b), wherein the delivery holes 
qq (28, 48) allowed to communicate with working chambers (25, 45) at the initial stage of a delivery process are provided in cylinders 
^ (21, 41) at positions apart { 180 x (1 + l/n)}°from small clearances (22, 42) between the cylinders (21, 41) and rotors (23, 43) in the 
rotating direction of a shaft 

O (57) 5ft: *>'J>yWI 
^ a>3*ftits (25. 



! ( 2 1 a . 4 1 a ) ft !::«»<& ttfctifl. (28. 

45) *<a:ttiiasa>«)^a>aK-ea® 



29. 48. 49. 50) * 



Best Available Copy 



WO 03/089766 Al lllIUIIIIHi 



(81) mmm(mft): CN,JP,KR,US. SStt^BBSH: 

— @BRiSS«^S 

(84) fifem(tfZ&)i 3 — P^/^*#fKAT,BE,BG,CH,CY, 2 — K&LttfeCBB&IglCOUT I*. £#}f6fT£*lS 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, QPCTiSM y h (D&m © £ ftTl^ r 3 — K <t BSfg 
NL, PT, RO, SE, SI, SK, TR). CD*V^>Xy— hj £#E8o 



•f<5Gtffi?l (28. 48) £. *>'J>* (21. 41) iP-^ (23. 43) aVMSSfffl (22. 42) ^t>S/* 
? K0)[plS£^[fi3fZ { 1 8 Ox ( 1 + 1 / n ) } m<DtiLW.lzWilfs A^O. z^^^flt (30a, 30b. 51a, 
5 1b. 52a, 52b) SCI** C i: y . SWJt* LT ^±185111 5fe^iSIg5fiS5fe* Kit L, 
MISSUS £t!tt?-£ 0 



WO 03/089766 PCT/JP03/04928 

1 

w m m 



5 &ffifrm 

mm h b x (d id m t %> % <d x« & % Q 

(is #I;t J£#HHg 57-210101 fcfBiB £ tiT V^ 3 o 

B>t£©n — ^ 3 #IEi5£ tit^So D-^3Ctt9 0JgeDt:y^-£±T 

1 ahibt^So ftii5li^ ^'J>^l©ftila, D - # 3 & <fc 
20 t;^->4tB$tife2FI5 as 5b s 5c> 5d s 5 etJf^^iiSo 

£>#!&m#£SStm£ ^aq±m?L 8 £> tit V> £ o .&:fex ttfcB 

?L8lc:(4S/U>^l©I^Slafc^fbT$)§jM^lRl©ISfflT»llP^^^ 
25 ^< s ggnftS 8 a ifiWltt Z> *ITV> £<> UPgP 8 a ^ggit SISHiis 

> 4 ®^c^§ n ^-rs ^> '.Man is 2 ^ e> ^> ^ ? h 6©^W"?!^-rii]^7j 

filt {18 0X (1 + 1/n)} tK /.M8&IS 2©^£^ 



WO 03/089766 



2 



PCT/JP03/04928 



#4*fc&©-£s 2 2 5Jtt*fe5o ^ U >^ 1 CD{PJl:£ fcfcJ:*^- 9 j&sflt*. 
& ttT* t> s 9 CD[*|gBk:fc«A?L7 fcffci&«E#*# < KXiK 1 

in & t,ftW}m&*:ftU^w.&£ 1 2 asj&fifc&ti-c i^&o 
* 3 <D®mtzw\,\&m&Mim boo s txa. 7 ^ e>^jE{m©H^j ps© 

®TbT® <Mns -tt£t>%s B^Mn*fto o ft»^ 5 fcfc^Hg 5 c© 

tti-cs** 5 *^^* bs^<£>it^n±ffi?L8 omaffi 8 a i:5ga-r*o 
^©?ik d — * 3 ©®*s£flH^at£»£j>& ^-d-d^ q± m ?l 8 ^ e> itt m 

< BR tlx fiff & -G-S ttlfrfi 5 ©JEE <fc «5 ^— > 4 fcif& < b 
TP— ^3^Inl^^-frs D — ^ 3 t— ibtej&ffig Hti > -V 7 h 6 ©Hlfe 

j»t*i!RA3aei»Tlfi«©f^i&M5 T?<fc3£IW 5 b©^Vb-£ilD t) x at 
Vbs V c ttfl&KSifcH^rT?** $^Jt (Vb/Vc) — 

©£E^»nsxflE^ p s-e&3 z h*mm-r& a (i) ©w^#j&t) 



PCT/JP03/04928 

3 

K 

(1) 



±^j;D> otmmmmn&mmcDmtiP ciz s inswap ©ffi^-e&s 

MAPs^gitt (Vb/Vc) £ckD&g;&o bfrbs JS?3I#&m 
PcZ)fgJEil!]©ffi±J P d &B^n<Dffi.&&ntz S/^^AlCfcDSfeiiSfci&s 
-^ti±l&£>ft^o ^ots $S±BWl (Pc=Pd) J^td, 
5i (Pc>PdK & £V>&. ( P c < P d ) tfimz % £Mfe$n 

So i 5 A~ 5 B fcffctt^ 5CDPV^EI*^-roE15 A(±^^^J^5S ( P 
c> P d ) bs El 5 B i±jSJji5S ( P c < P d ) OM^^to 

^^^:J!^3S (Pc>Pd) ©S-a-^El 5 A %m WIWT So WlAM 

ASP,, I&AJL7 J: t)^i&^&£lRA-f So j&&»@ttB CtfeDs f£tt 
g 5 rtSBCDflsftSftticfciffi* P c N &mv c$LT*mm&^TZo CtJift 
»j^5«EI4©^i?9 5 c fcriftfibt £ ^ ^£fr£>n-*3 HI 
|st§^ f^ffij^ 5 &q±tH?L 8 (Dmuffi 8 a tilt S « ^Otts # 
mm 5 (D Rio P cl±s ^^±B^<Dtc&>V±mm 1 1 ©ffi*P diDfe^ 

< & o -r £ t> x f^«j«E#:ttttm?L8 ip&nttBS i l^t^m-rso 

Ts f^S&S 5 J±^;»# V cT — ^©S^.JE^J^P c £> P d^ tffiT 
t§ 0 3tilii5 AOCFCIiitSo P±tB51@{i F GT-fe D s #®f^ 
5«s P±tHEE±»P dT^t*«f. to W±0^@-C-J^5S^A s #fei&^» 
ABCFGCSifcliStSo — 2j> ^£§£58 (Pc = Pd) #=frfc>ft 

(Pc<Pd) Ol^§@5 B^MV^TSiB^'fSo l&A 
«gfcfcAB*Cij& tK fp»g5fc*x IKA£E^P sT^^<&Vb^T*iiinb 



WO 03/089766 



P c = P s x 



v V c 



WO 03/089766 PCT/JP03/04928 

4 

®A?L7 J; t)f^»«Ef*:SlRX*rSo & 5B 3fi fl fc* B CT?& fls 
1&^5 P«3gP©f^lb^£#{iJE^P c N c i;T?»f*&]flB3!T£o C T? (± 

f£ 1&£ 5 # El 4 © 5 cfcffillt*t)s ^e^^5)D — ^3^M^^Illte 

-rats f^i&s 5 «p±m?L 8 omnffi s a tmm-r&o zcot^s mm 

ots f^SbaS 5 fc±^a# V c T* — * ffi##P c j&» P d ^ £M 

cjhc d © ts^fcis^-r &W)±i*^~? 2>tz®^ ±mw.~em £> n&mti 

&£*ie><DMT»&3o — ^^li3S (Pc = Pd) #ff;b*Lfc*-&fc 

mztiznti&AB i j cDBat^^-r ^ot> mmmr-it ihc 

©H« fcffi Mi I" a fflj£3g;H0c L fc c 2: * o 

i5 et±o<fca ts vd — ^ u j^sittic^^Ttts (v 

c/vb) ^-e* a fc«>fc^^^jK3ia*^3flj»sa*30««^b N 

tizx b,ns®mtz^->u-$ vBmm&&&T%z. tits® 



* • 

WO 03/089766 PCT/JP03/04928 

5 

cd— ^p^hubb^ u >ynm t>hmm*i&f&ir % n - * huibp t 

t^{180x (1 + 1/n)} JSO^gcDHuIB^ V > FteWitt 2> h h & 
Hfff3^i^bT^®-r ^>tttB?L{*s BufB^Pt^ ^ HufB^ 7 h ©HI 
20 $S^|q]fciB& {180X (l + l/ n)}gfr£>3 6 0 jgc7)^©||iI3^ U > 

t iiufB^fe bT Still" £R±ffi?l©lia& £>T>*lc/ & b < fcfcfufB&^l b T 
ffi-r§tti:tti?LI^±fc^*tufeHuf3S>' U >^cDBufB^> + 7 h CDJl D CD*^ 
25 ( 3 6 0/n) JSWTT»fe^iii:^^^i:1-^o 



WO 03/089766 PCT/JP03/04928 

6 



5 lilt *^ia<oHfl|©^Si 1 lc:^3^%^— ^ U03g*l©«IWf 
® I H & t) s 

s 3 {is *$&w<Dmn<D : &Wi 2 t^its^->D-^ y )3^5s^©«iiT 

io MKTfeDs 

(mm<omm i ) 

m i i > d — v mmmommmm-e $> %> o 2 1 

BUS**© 1*3 SI 2 la^tt§^'J>^tfeD> -fcO-bTiSfcfcfcfldtR (El 

20 U 1 ©ftg 2 1a i:/M»ffl 2 2 S^tSRftMOO-^ 2 3 

#IB§S£ ftTV^ So o — * 2 3 tc& 9 0Jt©^^^T*±T^®^Sit^ 
i2 3 a & ttT V^ S o 12 3 aCli^->2 4tf N ^ © — Sgi iBI £ 

jBttift D s 2 4 ©flbJftH:^ U>^2 1 ©|*]^ 2 

latiltl^o 2 5 lis i/'J>^21©I^I21a, 

25 2 3 ^3ck^^— > 2 4fclSJxfcS^2 5a> 2 5b s 2 5 c s 2 5 cU 
2 5 elCBf&ZtiZo is* 7 h 2 6l±u—& 2 3 £ — fom <* ft. 



WO 03/089766 



PCT/JP03/04928 



*ma£#2>wlail 2 7 &wim2 5 & ^i^sssm^ ^ 3 1 

©n±ffi?L2 8s fg 2 ©P±ffi?L2 9 #i§! £ *iT ^ £ o 1 © R± tB?L 2 8 

(is ^->2 4 ©*£§&£ n fc-TS £s <M*M 2 3 £ >> U 

§2 1 afc©ISiai#£'.h©fftB) 2 2fr£>^^:7 h 2 6<D^Wr^Tlfi] 

5 ^ftk: {isox (i + i/ n)} jacttiifctftH- £> nx mix 

(is'*— >2 4#4#:&©-£s 2 2 5 & © fit g "C & 3 . * fcs Jg 1 ©W: 
ffi?L 2 8tli, U — F^JlsZ? 3 0 a h^30b*^§^ 
;p ?>ntV>i, 0 Sf£ 2 ©P±ffi?L 2 9 (is <M*IH 2 2 ©jBEfilfc: 

gg It £> ftX & \) s -^s ff£ 2 © P± tB?L 2 9 © — SB &>b mm 2 2 ifi £ *s * 

10 y h 2 6 ©lU^fa t: 3 1 5 ft© It * tbt^^ m;^^ 

JftttfflT*. fetiT ^fcl^o &&S I20ttttl?L2 9 ©&g ft Z © m D T? 
ft < s SI 2 ©IthffidFL 2 8s 2 9©^©i/U>^2 1©I*|I2 la 

©^> ^ 7 h 2 6 M *) (DtpibfttiK ^— > 2 4 ©$c£fc£ n#C^-f 3 £ (3 
60/n) SWTtifcDs i?^ Sg 2 ©tttBJL 2 9#/.M8*liB2 2 ©?£<# 

15 £^#>}£&l>o 

tx?L2 7&s s^^^jm^a^ns ^>^^ a-cis^ nsj^sut© 

WWi& 25t-fe5S^25b 0§iVb iiSSt §*!$©#»£ 25tfe 
%>&m 2 5 c ©^^ V c #5$ ( 2 ) CDli^^oia &&g£iS!fr So 



20 



25 



Vb = VcX K (2) 

k^R max J 

^*5s iAIgHTH©^ii2 5tfe5$^2 5b0gfVbiis 
H&AJL 2 7 ©ttSS'MSHH 2 2 (c^tStta t 'b £ < & t) s Si^tf^ 
K&So ±135* (2) £#!;fc-r<fc5&&g£i!&A?L2 7^iS(t§-^ 

^ x t> s ^^^1^31 ( p o p d ) tttec e> 1\ mfcs&^si ( p c < p 

d) h£&S 0 



WO 03/089766 



8 



PCT/JP03/04928 



$/ U >V 2 1 ©ifflltffcfci:*^ — 3 1 & tiTi5 t) s — 3 1 © 

rtffifcfcfciRAJL 2 7 fcfls < n&A*lE& 32^ 12014 

tb?L2 8 , 2 9 *&*HJtfcftW#*-IIit*iltlHa3 3^ ntm 
^ 3 3fr &fls«&«E#**«^*ffl3«*ttffl«l&3 4 ifil&ffiZ fix ^ & o 

mBhTMWT & ° El 2 fctHJte©^ 1 ©^->n-# y J»SS«I©^» 
^25©PV^itfe^o fNim 2 5 fck/jM»IH 2 2 ©H&A?L 27i©S 
^25 a 7? ^Efcf £o ^©^ P-* 2 3 © HI U ^ £ if b o 
H&AJL 2 7 £>i^jE<U©ffi;*jP s ©ftib^^^HSAf ^iis ffc 
fc>%s mAMUZft 5 o i»Aaitt020ABtilt4o #86^2 5 
2 5 b (DtiLUteMT 2> i&A?L 2 7 h ©MM # if fc tiT ^HBS 
^©^s P — * 2 3 ©|lUEfc:#V»$S?«fc*i$l;&n ft !»©{*«» 
^#:©JE^iifST bt ® < Mm, T&fc>^ J3&5I?&*i£fT5 <> B&SI?®*! 

«®2©BCfc>fa^t-^o 5 j* sis 2 5 cotstgi^i^ 

d©l^^»s IU2©Cfc*B^b, {tfitf^2 5 ©JE±> Pc#ttffiffi;*jP 
d £ b < & 33Si£5I#$B £ o tVA^o ^bTs 3^I^fc 

nngbfcwia^ ^na 2 5 c t.titsftii 2 5 \&m 1 ©tttm?L 2 si: 

Ht§. c: Tr N $g 1 ©R±ffi?L 2 8 £ 'J - 3 0 a&fftttT V» 

!&itti«sff^Pd©t!ttBI3 3 £>f£«J^ 2 5 £#f«ffc#$rt*'i&^N 
§id5V c T-^£DSS#iI2 5 ©£## P c*?>Pd £T-±#-r 3o 
-T&fc>*>> 0 2 © Cfr£> Hfc^fr-T^o bfrb^ *^J!B©^ffiT? tts H 
1 ©tttBJL 2 8 t 'J - h*yN*;i/^3 0 a *aS(tT*5 tK U — F^;v:/3 0 
aiittitSg3 3©BE7JPd ZttMlM 2 5 ©JE±? P c©JBE*^fc: <fc *) f§ 1 
©fttffi?L2 8£HBbT^3fc#>s qtm^3 3 2 5 fcflsftSfctt 

tfSitft&fr ci £ £R£ltT» ^©is f^il2 5B: N 3 ©tUfe 

® < II 1 ©ttm?L 2 8 # y — 3 0 



WO 03/089766 



9 



PCT/JP03/04928 



fcfc:|ftfl82©CB&aio-E±#f£o ^Us fti!2 5©ffi*A s Pd 
£j@*.fcl»llBN f^fo-fes EI2CDIT-S SJfct'J-hVt;i/^30aiSii 

< 0 c©c i ic^^-r^jis^ifffiii^s^^^o *©#u 

©@siSfc#V>#ifr^2 5 ligi^a^^too, H 1 ©RttB?L 2 8 4f» & 

fijBEffl9©flE^7P dtD-ft«f*i6#*ttHJ*raaSx -rfcto-fex ntmsaa&ff 

•5o ttffl«®K::i3V>-tx <*W)^2 5tfSK25d*&affl25 eCtl 
^-C^ft-rafflfcSSl ©Gtm?L 2 8 i; O^fi^lR < ft 3 #s H 2 ©ttffi 
?L 2 9 © — g&>b s /MtliS 22iP^>t7h26 © HI $s # 1*1 £ 3 15 j^©$[ 
g N -T^^-fes nfohT 3 ts I10l!tffi?L2 8^^->2 

4©fcTy^T*&3 ( 3 6 0/n) Wilt ttMljfo fc^tt b fcQLW&'Stsm 
tktVtzfr&s 5 ©R±ffifc*£i 2 ©R±ffi?L 2 9 *^llbt 

fTfc>*l£o tttfcBjflSfcfcEl 2 CD I J Icffl^-T £o 

*HSSCD^^T«. -o©fttm?L 2 8x 29*i9!»tfcCli:t«fct)x P 
2 3 © 0 ij£ flH^ 2 5 d !ztfLWrZftWl& 2 5hSgl©tttB 

?L 2 8 ^ ©^31#®t tit *s #©^2©tttB?L2 9 h^ill - 3 

Htffljii©^iS 2 5 *p fcAsttSfctttfRttfJ-P £fc < - ^ 
jfCS*. »U *2©ttffl?L2 8^ 2 9 tti/ U >^2 1 

&jljx-r3*y:ft-C«fc<N #£3fc©^-> p-* U B^ffite&^t * y > 
^ 1 ©ftg 1 a fcq±m?L 8 ©HP SB 8 a fctfttta «fc D fcS0X#1ttl#T? & 
tK -f£P^ h ©^- > P — # y fl^Si«*ll^T? # So 

£ fc. Ill N ^2CDfl±m?L2 8s 2 9©^©->y>^2 1CDF < 3S-2 1 
a©^^?h2 6Jl*) ©4*^*1^ > 2 4 * ntttS M3 6 0 

/n) ItUlTtftDx iPO, ^2©R±m?L2 9*S/JnP^P^2 2©?£^£^ 
tfiSfctSlN H 2 ©Rtm?L 2 8 ^ 2 9 £IBgbfc£ bfc& D> ttffi^ 
g©#«J^ 25&'J>&<i:fcff§^£i2©[i±m?L28> 2 9 ©^f*i^ 



WO 03/089766 



10 



PCT/JP03/04928 



Sfes Il®tttBIL2 8{:'J-hvt;i/^3 0ai:^;^^h')'7 , 3 0 

e>#i&^2 5 izftmmifc&tian&ts z t is tttBE^Pdst*! 

£ (El 2 © I H C©I};»k:*IMO — * 

^^. s ij-l?^i//3 0a hs»730b £> g& & ;~wi/ 

i^il©Piffi?L2 8 IZCDfrffiZ, M 2 ©R±tB?L 2 9 < t % 

1 6DP±ffi?L2 8 S/MSHIS 22^^t7f26 ©0$5^IrJ 
{180x(l + l/n)} jgCDtegMaStt&C hlz <fc Ds f^fti 2 5 CD 
®m&m*£te-?feM'&^^ 1 cDt±tH?L2 8 ^Ibv 05SJfcRmax 

(HJScDtB^2) 

HI 3 t±^Jte©*£«8 2 <D^->P — * U03S«l©«»f®0"tf »So 4 1 
I±ffi#©l*9g4 1 a **t« »J >^T*& D > * ©±T$si fcfcflStR (El 

>J>^4 lcortI4 1 a.h>bmffi4 2 IMt«RfeM©o-^ 4 3 
#®Ji8£ ftT 3 o n — # 4 3 6 OJg©try^-T"±T5i8@l-Sit* 
f43 enifimtt btiT^Z o 84 3atli^- >4 42^ — SinUM^ 
fgtte*fc»A*ntd3 t) s 4 4 ©flbJHtt^ U >^4 1©I*II4 

lakgUTV^. ff«lS4 5»s i"J>^4101^I41a, n-* 
4 3*<):tJ ? ^->4 4ti*tifcgi4 5as 45b, 4 5 c N 45d> 



WO 03/089766 PCT/JP03/04928 

11 

4 5 e, 4 5 f , 4 5 g C^^tlS. 7 b 4 6 iiD-^ 4 3 

®iifc£:£fclA3£*S£*lT^3o ^> U > ^ 4 1 £ fcfcfES& 
i45 tzftW}ffi<&*W.A£ & ZWXll 4 7 f^ffil^ 4 5 frt>Wm$ifo 

zmmz^zm i, !£ 2 , ^3©tthm?L48. 49. 5 0 e> 

5 V^o£l©ttffl?L48fc* N mMVl&M 1 hl^lis 4 4©#ti!t£ 

n ii^f 3 /J\RSlH4 2*>e»^^7h4 6©^9it?^-riBlte^IqIt: { 1 
80x ( 1 + 1/n)} ftCDffiSCia^&nT^So BI3 7ft±s -<->4 
4^6ft)5;©t\ 2 1 0jecDtefi^fe?>o*fcslll©ttm?L48lc:iis 
_ f,s;i/^5 1 a k^K^X h V 7° 5 1 b £> J$ & >^;i/ #it £ 

10 £>*LTV>3o & 2 cDfttm?L4 9 iis 2 7 0 Jg tStt" £> flX *5 tK HU b < , 
_ 2 a h^;^^ h V 7 5 2 b ti> £> j$ & 7WlM 

btiT^Zo ©P±m?L 5 0 i±, 3 3 0 ft K £> ft T # ^ 
^Ht»#;L £>ftt l^fc V>o &:fcs 12, ^3 <DR±m?L4 9 , 5 0 

©PI , lh 12, H3©tttffi?L48, 49, 5 0 ©Ha 

15 ©>> U >^4 1 ©1*1^4 1 aOi/t7 h4 6 (DM \) <D$*fofti£^ ^— > 
44$ n|5ci:t« £ ( 3 6 0/n) SWTtfet), fr^. 3 ©tttB?L 

5 0 &>bm H 4 2 ©2£#*##>«.&V>o 

#gsii6©j&Jin?fc*^JiB©7&ffli i iiisi^^s m^m^m.^^ £ ft a ^ * 

^ A^^£ft3JMJ£©g*fii£:fc^T &7®03S#£ b £ £ -5 
20 it b T 43 < o 

SS©7fcH 1 ^ n^A?i®, J^SI^@> HJE*e3Sax fttm 

aa*^ a o 

*^Jte©BJBT!i*N 4 4 ©*fci!fc£ 6 £ bfc £ £ £ £ D , i&A 

25 ?L4 7 ©fttg^lUSS©^ 1 ©1&3I?L 2 7 ©tegi:^ C i: bfciH-£r, H 

m<Dtet& i © 4 #c cd d «^aa»Tis»©^«i^4 5 -e$>£ 

S^45 bCD^^Vb i:, tttB3@aH*&®BU©#l&^4 5tfe5S^4 



WO 03/089766 



12 



PCT/JP03/04928 



5 d©£8tVd0Jfc-C&3«8tit (Vd/Vb) < £ 

tot, «fc &»»Jfc©*S&^:*yAfc*fbT*''<-->n — * U 

Sfcs Ho©P±tB?L4 8, 49s 50£i§frs 12, fg 3 ©P± 

ffi?L48s 49, 5 0©PI©^'J>^4 I©rti4 1a©^t7h4 6 
©JH t) ©#jfofcj&^ ^— >4 4^nftiltSh ( 3 6 0 /n) ft^T'C 

6 tK fr-^s 3 ®(ttffl?L 5 0 &/MKIS 4 2 cDaS^i: b fc £ £ «k D s 
D-*4 3©IS|!|tefcH^s SI45e fc(ft*-r Sf^»S 4 5 bM 1 ©tt 

m?L4 8 h©^M#$Tfc*i3 m icm 2 ©p±m?L 4 9 taa unites 

fg 2 ©P±ffi?L4 9 fc©j£SI#»r fen Stufc IS 3 ©R±ffi?L 5 0 

fefes 4 4 ©### 6 #©»■&-*? 4k P±mil@©^ t t , T*ftSl^4 

§5o 12, fg3©P±ffi?L4 8, 49s 50(^>'J>^4 1 ^SP 

>^10^I1 a fcP±m?L 8©^PgB8a£aSfr3<fcD * *P X W ^ T? 

5&j3s 4 4 ©*fcgfc# 6 *fc <fc t> * ^igl^fc&s R±ffi?L©i£££ 

Sfcs m l©R±ffi?L4 8 U— h*M;v/5 1 a h y 7" 5 1 

b*»6^S^;u^«l*SN IS 2 ©R±tB?L4 9 £ U - 5 2 a £ A 

h ^ 7*5 2 b ^^S^^^^^^ti^tiii^fc z hfc:<fc t)s 
1^51^ # <fr 3& S S S^^5 : -A"^^^^ti ; 505Sib©^'ft»ISfflA s ^§V^ 
i-^t-e 31036© RSfctttW^ 5 5 *p £>f£S&^ 4 5 left l«#:a s ^ft& 
tpd ££Bfr±bs RttBffi^P d $7? SJEESI^-frS i fc^ol tlfc^S 



WO 03/089766 



13 



PCT/JP03/04928 



#/h£i^*§£r&s HI 2 © P d h P c oitS saJBKtf'-hi* < & D s S 
ffi^Ji^ 2 CD C I \zmm) &m.<tz2><D~Z, Il0ttffi?L48©^ 
i; _ y /51a}: h^5 1b*&)*J^i/ § IS 

tt*L«& < s m 2 ©ttffi?L4 9 © U - 5 2a h y 7" 

#t? # So 

So tfcoT^ *^B^CD-<->D-^ UJ^KW©**^ «fc 

W±CDi:*5 t) *^HJt itil U >^CDM^lRlfcI^^CCDtttm?L§^ 

g;fcs U >^rta£:i3fra«#©ttffi?L©IS©fc££ ( 3 6 0/n) 
SWT (n = ^->*fcf&) fcb> fro, 1£gfc©R±tb?L© 1 o$/.MSl|fg© 



WO 03/089766 



14 



PCT/JP03/04928 



t fes ttfcH?L£/.MB(IHa> h*/*? h ©tH^^lRlfc { 1 8 0 x (1 + 1 



WO 03/089766 



15 



PCT/JP03/04928 



m & <d m m 

5 S 4 5) hs tuI3fNi&^ (25^ 45) 1*1 £ & 3 #»^#©J^3i 
<fc \) \B\mW)±i*n& is * 7 h (2 6s 4 6) £*m? §^5S^t*5VA-ts 

utm^^^^f owm^ (25s 45) £s#n-^ji-r3ittm?L ( 2 8 N 

4 8 ) tmWWi^ (25s 45) fc^iH LTpSM-T § ttffi?L (29s 4 
9s 5 0) © H±m?L (28s 29s 48 s 49s 50) £ 

'J>& < %s ltuf3«*0 tilt & Rtm?L (28s 48) fcs f^tt 
5it^©^^^lffl±-r (30a, 30bs 51a, 51b) 

2 . MtfftM (21as 41a) §ft^'J>^(21s 4 

i ) ts ?(Dm$%mm-r zmmh, mm^ >j>f (2K 41) 

gGtI3^i*fts ^M©-gB#iiuB3^ 'J>^l(2 1a N 4 1a) 
m ^ ( 2 2 s 4 2) &7BSfc-r3 P (23s 43) ^ buIBo ( 2 
3s 43) ^BSJtktlfc^- >?Sl*J (2 3as 43a) lZ-t%&mm& 
ftlzmAZti, MifimtE^ 'jvyfil (2 1a, 41a) tilftts 

iuf3^»;>^ (2is 4i) tmmv-* (23s 43) (Dm^mmv 

itWi^ (25s 45) ^Jf^tS^-> (24s 44) hs lufBn 

( 2 3 s 4 3 ) h-i&m icMmz nm^^^^m^^ ? * ( 2 
6 s 4 6 ) frt>Mf&£ti, i^B.<Dftmm,{&*mmftmm. (25s 45) 

l*jT-ili£3I& - tfci^ tuIB^-v 7 b (26s 46) (DBUWiiJ^ 

buIB^ U>^*(2 1s 41)CDj^^l«IlCs ttffi31@£fr-5#l&^ ( 2 
5 s 4 5 ) ti^Ofcllt £ttttB?L (2 8s 4 8) hMftm^ (25s 
4 5 ) ttiltSIt at!tm?L (29s 49s 50) iP^ & 3^g&© 
ttffi?L (28s 29s 48s 49s 5 0)£sStfs'J>&<i:fcs tufBS 



WO 03/089766 



16 



PCT/JP03/04928 



*JfcJt»T*lttffi?L (2 8s 4 8) fcs ftW}ffi,it(DMm*®.±TZ>^fr 
?mm (30a, 30bs 51a, 5 1 h) Z t**t*£T* 

3. HtrfB^ — > (2 4s 4 4) #n*fc©£ts fufBSIOfc^il 
-r^tttHJL (2 8s 4 8) &s BUia^PfP^ (2 2s 4 2) mf IB ^ ^ 
7 h (26s 46) (Dis\fcJ}filfcV& { 1 8 0 x ( 1 + 1/n)} 
<DmU^ U >^ (2 Is 4 1) a i: £ % fcs tufB^ bT lit 
3ttffi?L (2 9s 4 9s 5 0) &s BuIB/MtHS (2 2s 4 2) fr^fiifS 

Y (26s 46) ©tHfe^l«I^B& {180X (l + l/n)}S* 
£> 3 6 0 ScDP^OmilB^ >J > ^ ( 2 1 s 41) tfilti: ££q$$ti:-r 
£if:£(DfSBfg2^£fSi$©^->P-* U JBSKtt. 

4. tuia«ioc^ai-r §p±m?L ( 2 8 s 4 8 ) tmm'&m^x 
mm-r &n±m?L (2 9s 49s 50) ©ng& e> t>*£/ * b < {±tutB^^ 

bT^Mf ^R±m?L (4 9s 5 0) m±fc&£ftfzm^i' U > ^ ( 2 Is 
4 1 ) ©buIB^^ ^ h (26s 46) <£>M t» ©*<fr£l#s ( 3 6 0 / n ) 

1 XgfcfBf&GD^— > p — * V J^3S$U 



WO 03/089766 



PCT/JP03/04928 



1/5 




WO 03/089766 



PCT/JP03/04928 



3/5 



m 3 




WO 03/089766 



PCT/JP03/04928 



4/5 



H 4 




WO 03/089766 



5/5 



PCT/JP03/04928 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04928 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F01C1/344, F01C21/12 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED __ 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F01C1/344 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kbkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


Microfilm of the specification and drawings annexed 


1-6 




to the request of Japanese Utility Model Application 






No. 152703/1983 (Laid-open No. 060663/1985) 






(Shimadzu Corp. ) , 






26 April, 1985 (26.04.85), 






Fig. 3 






(Family: none) 




Y 


Microfilm of the specification and drawings annexed 


1-6 




to the request of Japanese Utility Model Application 






No. 085209/1984 (Laid-open No. 195901/1985) 






(Kabushiki Kaisha Toyo Kuki Seisakusho) , 






27 December, 1985 (27.12.85), 






Fig. 1 






(Family: none) 





|~x| Further documents are listed in the continuation of Box C. [^J See patent family annex. 



* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L M document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O^ . document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later "& w 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
28 May, 2003 (28.05.03) 


Date of mailing of the international search report 
10 June, 2003 (10.06.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04928 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No, 052315/1983 (Laid-open No. 021584/1985) 
(Mitsubishi Heavy Industries, Ltd.), 
14 February, 1985 (14.02.85), 
Fig. 3 

(Family: none) 

JP 2001-107881 A (Daikin Industries, Ltd.), 
17 April, 2001 (17.04.01), 
Par. No. [0046] 
(Family: none) 



1-6 



JP 2001-141315 A (Aisin Seiki Co. 
25 May, 2001 (25.05.01), 
Par. Nos. [0039] to [0041] i 
(Family: none) 



Ltd. ) , 



5,6 



5,6 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



mtamm^- PCT/JP03/04928 



a. &m<Dm-r&&m<o-$m mm®&im (ipo ) 

Int. CI. 7 F01C1/344, F01C21/12 



b.. m&zftottm 

Int. Cl. ' F 0 1 C 1/3 4 4 



B#H*ffl£r3g2r$a 1926-199 6* 

02jcH&M*ffl^^ 1971-2003^ 

0*Hg^yBgr|g<25t*g 1 994-200 3* 

B*B&1 £r%S«griR 1996-200 3* 



ffl^^r^ LfcS^^-^-i-^. (5*-*^— *rc>45f*, SBafe^&B LfciBS&) 



C. 















Y 


mmtE5 8-1 52 703f (HH8BS6 0-0 6 0 6 6 3^-) <D^r-f t n 


1-6 




~7 -4 )\sJ* (mb&ft&m&fm) 1 98 5. 0 4. 2 6, ffiSBI 










Y 


59-085209f 60-195901 #) <D^s< t xi 


1-6 




-7 4)vj± m^&immmmft) 19 85. 12. 27, mi® 











tej mmxmfmt>mm$.tctz¥?fF-e$>5i>K m&mma 

AS* OS* *«-*-) 

roj piiasw^ tern, «s*K:«;R.-*-*:fctt 
rpj ra&ffim autre, t>*^&%&<o±&c>mmbti:ztiffl 



tyj #tcMjS<o&ss:^-efcoT, ii&:a:iSfci:ffe©iw 
r&j m~^T>-b7T^v~xm 



2 8. 0 5. 0 3 



10. 06.03 



B#B#fF/r (ISA/JP) 
!P<g#-)§- 100-8915 



3T 



9 8 2 0 



ft* (tl§, 

03-3581-1101 f*3«l 3 3 5 5 



8SSPCT/ISA/2 10 (12-1-y) (1 9 98*7^) 



PCT/ J PO 3/0 4 9 2 8 



j]=T =fy ~ * 



I58~05231 5-J§- (^BSBS6 0 

y^/vj* (Eiiiitt^tt) 1 9 8 5. 
(77 5 y-ftD 



0 2 1 5 8 4-S-) O^-f^o 
02. 14, fg3^ 



#P200i-i0788i ^'Jkm (^^yii^it) 

2001. 04. 1 7, 0046M (7r?y-^U 



2001-141315 -s§-<&# <r >r ^mmm&^m 

200 1. 05. 2 5, 00 39-004 1M (77$!J-feU 



1-6 

5, 6 
5, 6 



iSPCT/ISA/2 10 (^2^-^05^) (1 9 9 8¥7£) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




ADED TEXT OR DRAWING 



